Background: Domestic violence (DV) against women is a serious human rights abuse and well recognised global public health concern. The occurrence of DV is negatively associated with the educational level of spouses but studies dealing with educational discrepancies of spouses show contradicting results: Wives with higher education than their husbands were more likely to ever experience DV as compared to equally educated couples. The purpose of this study was to investigate the association between spousal education gap (SEG) and the prevalence and severity of DV in India and Bangladesh. 
Conclusions: Our analysis revealed no increased DV among wives with a higher educational level than their husbands. Moreover, the results point towards a decrease of severe violence with an increase in education levels among spouses. However, the model did not explain a satisfying amount of DV. Therefore, further research should be done to reveal unknown determinants so that suitable interventions to reduce DV can be developed.
Background
Violence against women is a serious human rights violation and an important global public health problem with substantial consequences for women's physical, mental, sexual, and reproductive health [1] [2] [3] [4] [5] [6] . It is related to various adverse outcomes such as physical, sexual or mental trauma and poor health-related behaviours [7] . Women are at higher risk to experience violence from an intimate partner (also called intimate partner violence, IPV) than from any other type of perpetrator [1] . Globally, millions of women are affected by IPV or domestic violence (DV) on a daily basis [6] . Such violence is present in all countries and cuts across all kinds of social, cultural or religious groups [8] . To develop suitable interventions and give advice to policy makers it is crucial to know the determinants of DV. Among these, the educational level of spouses is known to be negatively associated with DV [7, 9] . For instance, in rural areas of Bangladesh husband's education beyond the tenth grade was associated with a decreased risk of violence. In urban areas husband's education beyond the sixth grade had a protective effect [10] . A study in India found an inverse relation between lifetime or recent IPV and a woman's educational attainment [7] . Women with no formal education were 4.5 times more likely to report lifetime IPV compared with women who completed more than 12 years of education. Moreover, higher educational levels of husbands were associated with lower odds of IPV, which means that a low educated husband is a risk factor for spousal violence [10] [11] [12] .
According to findings of abovementioned studies improving education is likely to be one of the key interventions to reduce DV. However, empirical data show different aspects of the association between the educational level and DV. Two studies were identified, which used educational gap between spouses (spousal educational gap, SEG) as an independent variable. One study used data from the 1998/99 Indian National Family Health Survey (NFHS) to reveal the effect of spouse's educational discrepancy on IPV [7] . The study showed that women with higher education than their husbands were more likely to experience lifetime IPV as compared to women in marriages with no SEG (OR = 1.18; 95% CI = 1.07-1.29). However, the results of husbands with higher education than their wives were not statistically significant (OR = 1.01; 95% CI = 0.93-1.10).
Another study [11] analysed the association of partner's educational discrepancy on the existence of IPV in a logistic regression model using cross-sectional data of Albanian women. The results showed that women with a higher educational level than their husbands were more likely to experience IPV (OR = 1) than women who were equally educated (OR = 0.40; 95% CI = 0.28-0.58; p < 0.01) or lower educated (OR = 0.21; 95% CI = 0.11-0.39; p < 0.01) than their partners. The authors assumed that physical violence is used by men to express a gender hierarchy, especially when their self-esteem is impaired by lower education than their partners. These results could lead to the assumption that educational restriction for women could reduce the number of victims of IPV.
Methods
We used secondary data collected through the 2005/ 2006 Indian National Family Health Survey (NFHS-3) and 2007 Bangladesh Demographic and Health Survey (BDHS). Both surveys drew nationally representative samples for the Indian and Bangladeshi populations by employing a multi-stage sampling design [12] [13] [14] . The information we used was related to women of reproductive ages, ranging from 15 to 49 years. The overall response rate was high in both surveys (98.4% in BDHS and 94.5% in NFHS-3). Although a total of 135,381 eligible women were indentified for the survey, our analyses were restricted to currently married women only to compare homogenous settings and to allow comparison with former studies. We excluded never married (n = 30,661), widowed (n = 4,387), divorced (n = 643) or separated women (n = 1,619). Since questions regarding DV were only asked to a randomly selected subsample, we excluded women who were not in this subsample (n = 27,832). Women associated with lack of necessary privacy during the interview (n = 366) or whereby the interview was hampered for other reasons (n = 68) were also excluded. This left a final sample of 69,805 women for analysis ( Figure 1) . We compared our sample with that of women who were not selected for the DV questionnaire or who were selected but could not be [16] ).
Independent variable
SEG was ascertained by using the variables respondent's highest educational level and partner's educational level. Both variables measured the currently highest educational attainment and were coded equally. The educational gap was calculated by deducting the wife's education from the husband's education. Results with negative numbers indicated a gap in which a wife is higher educated than her husband, positive numbers revealed a gap in which a husband is higher educated than his wife. The difference equivalent to zero meant that there is no gap. In our study, the couples with equal educational level (couples with no educational gap) were furthermore divided into two subgroups by the value of their educational level. Couples with secondary or higher education and with no SEG were termed as no gap-high education and, equivalently, couples with no SEG and primary or no education were termed as no gap-low education. Thus, our main independent variable had four categories: (i) No gap-low education, (ii) wives had higher education than their husbands, (iii) husbands had higher education than their wives, and (iv) no gap-high education.
Dependent variable
To measure spousal violence a modified version of the Conflict Tactics Scale (CTS) (Straus 1992) was used [12] and the respondents were asked about the situation in their current partnership. DV was ascertained by merging the variables less severe violence and severe violence into one composite dependent variable with three categories: (i) no DV experienced (ii) only less severe DV experienced and (iii) severe DV experienced. In our study, less severe violence was defined when women experienced any of the flowing options: being 'pushed' , 'shaken' , 'slapped' or even 'kicked and punched with fist or something harmful'. Severe violence was defined when women reported any of the three options: being 'strangled' , 'burned' or 'attacked with weapons' [12, 14] . Table 1 gives an overview of the distribution of the dependent and main independent variable in the used sample in Bangladesh 2007, India 2005/06, and overall.
We considered a number of cofactors in a multivariable regression model. The selection of cofactors was based on the literature overview as well as on the availability of variables in the dataset. Two variables (age of the spouse and the wealth index [17, 18] ) were considered basic cofactors. It was also assumed that the wife's current working status [17] , religion [19] , attitude towards violence [18, 20, 21 ], mother's experience of violence by her father [18, 22, 23] , and respondent's final say were associated with DV. The latter was measured by women's decisive power on own health care, making large household purchases, making household purchases for daily needs and visits to family or relatives. Furthermore, rural-urban place of residence [17] , relationship to head of household, and the number of household members as well as number of eligible women in the household [9] were considered. Some of the abovementioned factors were categorized to improve the models validity. For the distribution of the cofactors included into the regression model see Table 2 .
Statistical analysis
Several statistical methods were performed using IMB SPSS Statistics 19. All calculations were done on a 5% α-level. Firstly, descriptive statistics were used to get an overview of the selected variables. Secondly, the values of Pearson's Chi 2 -Test statistic and Spearman's correlation coefficient (bivariable analyses) were used to check the association of selected independent variables with the dependent variable. Thirdly, we used a multivariable regression model to quantify the association between independent and dependent variables through odds ratios (ORs) and 95% confidence intervals (CI) and to adjust for cofactors. Based on the three-scaled outcome measure, an ordinal regression model could be applied. However, this procedure is critical in the present study because of its assumption of a latent metric scaled dependent variable [24] . Therefore we applied a multinomial regression model, which included the main independent variable SEG, the dependent variable DV as well as cofactors for which the association with the outcome variable was statistically significant (p < 0.05) in bivariable analyses. We also checked the models' goodness of fit based on Nagelkerke's R 2 and Hosmer & Lemeshow test. We performed these calculations for the total sample as well as for the country-specific sample. To enable a comparison with the quoted studies concerning SEG, Table 2 Overview of the distribution of the cofactors that were included into the regression model another logistic regression model was conducted, in which the exposure variable was recoded into three categories by merging no gap-high education and no gap-low education. Equally educated spouses were used as reference category. We also considered a dichotomized outcome (no violence experienced and any violence experienced).
Results

Descriptive results
The highest number of women in our sample belonged to the category no education (38.6%), followed by secondary education (36.3%), primary education (16.2%) and higher education (8.9%). A similar distribution was seen in India (no education 39.0%, secondary education 36.7%, primary education 15.3% and higher education 9.0%). In Bangladesh most women had no education (31.9%) but almost the same number had primary (30.5%) or secondary education (30.0%). 7.6% of the Bangladeshi women had higher education. Regarding SEG, there were more couples in Bangladesh with higher educational level of wives than their husbands compared to India (Bangladesh 21.9%, India 9.8%). A higher percentage of spouses who were equally low-educated was found in Bangladesh (Bangladesh 31.9%, India 22.3%). In contrast, there were more women in India who were less educated than their spouses (India 35.6%, Bangladesh 26.7%) and couples who were equally high-educated (India 32.3%, Bangladesh 19.5%). Regarding DV, women experienced no violence in India more frequently than in Bangladesh (India 69.7%, Bangladesh 52.1%). Both types of DV were more prevalent in Bangladesh (less severe violence Bangladesh 32.1%, India 21.0%; severe violence Bangladesh 15.8%, India 9.3%). Figure 2 shows the percentage of violence by the four groups representing the SEG. Within each group of SEG, the percentage was highest for no violence and lowest for severe violence. The lowest prevalence of violence was found in the group no gap-high education whilst the highest prevalence of violence was found in the group no gap-low education. The difference between the other two groups namely husband higher educated and wife higher educated in terms of violence-level was negligible.
Bivariable results
Some characteristics of our DV subsample were compared with the women who were not selected for the DV questionnaire or who were selected but could not be interviewed to investigate selective dropout. Except for the respondent's educational level, all considered variables differed statistically significantly (p < 0.05, for details see Table 3 ). The differences in religion were particularly large with an underrepresentation of Muslims and an overrepresentation of Hindus in our subsample. This has to be considered in the interpretation of the results.
Before including the considered cofactors in the multivariable analysis, their associations with DV were explored by bivariable analyses and tested using Pearson's Chi 2 test and Spearman's Correlation. Except for final say, all variables were statistically significant (p < 0.01) including the main independent variable spousal education gap (SEG). We tested a number of cofactors for collinearity by Spearman's correlation coefficient. The husband's age was found to be highly correlated with the wife's age (r = 0.69, p < 0.01) and the number of eligible women in the household was correlated with the number of household members (r = 0.42, p < 0.01). Therefore husband's age and number of eligible women in the household were excluded from the multivariable analyses.
Multivariable results
We observed a trend of a decreasing likelihood to experience DV from no gap-low education over husband higher educated, wife higher educated to no gap-high education. Couples with higher educated husbands showed significantly lower likelihood of experiencing both types of violence (less severe violence (OR = 0.93, CI: 0.89-0.99) and severe violence (OR = 0.85, CI: 0.79-0.91)) than equally low educated spouses (reference group, OR = 1). Couples with higher educated wives also showed significantly lower likelihood of experiencing less severe violence (OR = 0.83, 95% CI: 0.77-0.89) and severe violence (OR = 0.79, 95% CI: 0.72-0.87) as compared to couples who were equally low educated. Among SEG couples, the likelihood to experience DV was even lower if the wife was higher educated compared to couples with higher educated husbands. Equally high educated couples revealed the lowest likelihood of experiencing DV (severe violence: OR 0.43, CI 0.39-0.48; less severe violence: OR 0.59, CI 0.55-0.63). The same trend was found in India and in Bangladesh separately. On a country level the association of SEG with DV was significant except for the association between less severe violence and wife higher educated (p = 0.31), less severe violence and husband higher educated (p = 0.14) and severe violence and husband higher educated (p = 0.05) in Bangladesh (Tables 4 and 5) .
Based on the second regression model (binary logistic regression), couples with higher educated wives (OR = 1.11, 1.05-1.18) and couples with higher educated husbands (OR = 1.22, 1.12-1.27) had a higher chance to experience DV compared to equally educated couples (reference category) ( Table 6) .
The regression models' goodness of fit was determined by calculating Nagelkerke's R 2 and Hosmer & Lemeshow test, although the latter test was less appropriate for our large dataset since the probability of significant results increases with higher numbers. The goodness of fit was low for both regression models. Nagelkerke's R 2 was 0.16 for the multinomial logistic regression model and 0.15 for the binary logistic regression model. Hence, only 16% or 15% of the variance in DV can be explained by our models. Hosmer& Lemeshow test of the binary logistic regression model was significant (X 2 = 118.84, p < 0.01). Couples who were equally low-educated (primary education level or less) were the most adverse groups in terms of DV. In contrast, equally high-educated couples (secondary educational level or higher) were less likely to experience DV. The likelihood for experiencing DV in couples with educational gap lies in between couples with equally high and equally low educational level.
Wives with higher education than their husbands were less likely to be exposed to DV than wives whose husbands are higher educated. Furthermore, our results point towards a reverse association of the severity of violence and educational level.
Our results are inconsistent with the literature [7, 11] . An adverse effect in wives with higher education than their spouses could not be verified. However, it has to be considered that different classifications were used in different studies. A crucial limitation of earlier studies is that they did not divide the category of couples with no education gap into two subgroups (no gap-low education and no gap-high education). According to our results, these two subgroups differ remarkably with respect to violence. Assuming a general protective effect of education [7, 9] , merging these subgroups into one group is inappropriate.
To check the consistency of our results, we employed an additional regression model where the outcome variable was dichotomized and equally educated couples were merged into one category. The results show that equally educated spouses were the least likely to experience DV. In couples with SEG and higher educated husbands, the chance of DV was higher compared to couples with higher educated wives. These findings are also not consistent with the literature [7, 11] . Several factors may explain our findings. One may be the difference in data basis. Ackerson et al. (2008) [7] used data from Indian 1998/99 NFHS. Part of the disparity of the results may come from the seven-year period between those results in comparison to the ones that were found in the present study. Burazeri et al. (2005) [11] based their research on Albanian women, which constrains comparison with data from Indian subcontinent because of culture, ethnicities and belief. A second plausible cause may be the differences in coding of the variables. As there is a high number of equally educated couples with no or only primary education and low education is associated with high odds for DV, merging the groups with no SEG should lead to an overestimation of the prevalence of violence. Thus, violence should be highly present in the merged group of the second regression model. In reality, the opposite outcome occurred which makes the matched group the least violent (Table 5) . This fact can be due to a very low prevalence of DV in equally high-educated couples.
Stratified analyses were made to compare the two countries. Few differences were found between the two countries. The decreasing chance of DV in higher educated couples can be regarded irrespectively of countries. The prevalence of DV is higher in Bangladesh compared to India. Except from Bangladeshi less severe violence group, wives who were higher educated than their husbands were less likely to experience DV. Perhaps several results were not statistically significant for Bangladesh due to lower numbers. The prevalence of overall DV observed in our study sample was 31.4%. In Bangladesh of 2007 the prevalence was higher (47.9%) than in India of 2005/2006 (30.3%). The prevalence in Bangladesh differed from the results of surveyed Bangladeshi men in 2004 which showed that 68% of the interviewees' wives experienced DV [6] . This might be due to underreporting of the women because of fear and shame. The results for India are more comparable to earlier results (26% in India of 2007) [23] .
Limitations
Our study has some limitations. Firstly, the presented models had a low goodness of fit. Hence, the validity of the statistical models is low and other predictors of DV that were not included have to be considered.
Secondly, there might be selective dropouts in the selection of women for the questionnaire on DV. It can be assumed that violent settings are less likely to provide the privacy which was required to perform the survey. This fact may lead to an underestimation of violence in the current sample. Some characteristics of our final sample were significantly different from the sample that was not interviewed on DV. This narrows the generalizability of our results. Furthermore, estimating DV might be biased by the exclusion of never married, divorced and separated women as DV could be a reason for separation. Our results are affected if the chance of being separated is associated with the educational level of spouses. Nevertheless, we included only currently married women because they were supposed to have a more stable commitment and separation due to DV is less likely. Moreover, recall bias might be lower in currently married than in separated or divorced women as they are reporting on their ongoing partnership.
Another limiting factor is the validity of the outcome variable as it is categorized by DHS [12, 14] . Violent acts such as kicking or punching with fist or something harmful are classified as less severe violence. These cases may also be considered to be classified as severe violence. If so, these cases are missing in the severe violence category, leading to an underestimation of the sample's prevalence of severe violence.
Furthermore, as part of the construction of the outcome variable, cases that reported both types of violence, were assigned to severe violence which might have lead to an underestimation in the less severe violence-group.
We used multinomial logistic regression rather than ordinal regression since an ordinal scale could not be assumed. As a result, information of the ordinal-scaled outcome variable was lost and interpretation of the severity of DV has to be done with caution.
Furthermore, there might be a social preference bias that led to underreporting of DV, although the general set-up during the survey was arranged as supportive as possible by DHS. Women who were selected for the additional questionnaire concerning DV had to provide the necessary privacy and were excluded if the arrangement was not appropriate. Nevertheless, it has to be considered that the true unknown prevalence is higher than the surveyed due to reasons of anxiety, shame, or underestimation of the respondent. Also recall-bias can be assumed because the ever-experienced violence by the current husband had to be reported.
Finally, all considered factors are not capable of explaining a satisfying amount of the variance of DV. Some works show further factors that might have an impact but were not surveyed in 2007 BDHS or 2005/06 NFHS. Those factors may be alcohol or drug abuse [18, 21, 22, 25] , poor life satisfaction and well-being [21] , psychiatric and psychological dysfunctions [21] as well as possible genetic dispositions.
Conclusions
When studying the association between SEG and DV, equally-high and equally-low educated couples have to be distinguished. The odds for DV among spouses with educational gap lie in between the two extreme values of spouses, who are equally-low or equally-high educated. A dose-effect relationship was observed with the risk of DV declining with an increasing level of spouses' education. Further investigation may focus on the relationship between SEG and DV with a special focus on the extent of the SEG as this issue was not investigated in the present study.
Regarding DV the difference between the two values of SEG (husband or wife is higher educated) was low. Moreover, there were no increased odds for wives who are higher educated than their husbands based on the used data. Therefore our results contradict the conclusion of earlier studies that higher education of women might be a risk factor for DV. Education seems to be an important factor in preventing DV irrespectively of sex. As far as the severity of DV is concerned, only assumptions can be made. The results point towards a decrease of severity of violence with an increasing amount of education among spouses. Hence, the above-mentioned educational restriction for women as a preventive step against DV is not supported by our results. Our study suggests that increasing the educational level in spouses of both sexes may be effective to reduce DV.
